An acetylenic dicarboxylic acid, 5-decynedioic acid, has been isolated from human urine. The structure was determined by mass spectrometry of several derivatives, and by infrared spectroscopy.
In the last few years several conditions have been described in which there occurs an abnormally large excretion of some of these acids. Thus, in ketosis caused by diabetes mellitus or starvation, up to 5 mmol of n-hexanedioic and n-octanedioic acid may be excreted per 24 h (4) . Inborn errors of metabolism may give rise to a characteristic pattern in the urinary dicarboxylic acids. We have for instance observed a large excretion of C-6 to C-14 dicarboxylic acids in a patient with severe neonatal acidosis (6) . Another recently described metabolic disease is glutaric aciduria, a neurodegenerative disorder (7) . During systematic studies of the urinary acids it has become evident that a number of them originate from unusual long-chain fatty acids, which have been ingested or have been formed in the gut. These acids give rise to dicarboxylic acids by a combination of 3-oxidation and w-oxidation. Examples of these types are 3-methyl-branched acids (2) , and acids containing a cyclopropane ring (3) . Here, we describe the identification of a new type of dicarboxylic acid in urine, a C-b dicarboxylic acid containing a triple bond. n-Decanedioic acid was obtained from Fluka AG, Buchs, Switzerland. 5-Decynedioic acid was synthesized as described elsewhere (Lindstedt, S., Norberg, K., and Steen, G., in preparation).
Materials

Methods
Urine Collection
Human urine was collected from healthy adults on a regular diet. The urine was immediately frozen to -20 #{176}C and was processed within a few weeks. mium tetroxide in dioxane (0.1 ml of a solution containing 50 mg/ml) was added to 0.2-0.5 mg of the methyl ester dissolved in 0.3 ml of dioxane/pyridine (8/1 by vol) (11). The mixture was left in the dark at room temperature for 2 h. Then, 1 ml of a solution of sulfur dioxide in methanol (100 g/liter) was added, followed by 0.5 ml of water (12), and the sample was left in the dark at room temperature for another 2 h. It was then evaporated under nitrogen, and dissolved in 2 ml of chloroform/methanol (1/1 by vol). The solution was passed through a small column containing 1 g of silicic acid, which was washed with a further 10 ml of the same solvent. After evaporation, the sample was briefly treated with diazomethane, for re-esterification of carboxyl groups. The sample was used for gas chromatography/mass spectrometry, with or without prior trimethylsilylation.
Analytical Procedures
Results
Gas Chromatography of Urinary Extracts
On gas chromatography of a methylated diethyl ether extract, the present compound could be observed as a peak of intermediary size, eluting somewhat later than n-decanedioic acid, but earlier than hippuric acid, which is usually the largest peak of the chromatogram. 
Isolation
Third chromatography.
Part of the above fraction was saponified and 6 mg of the resulting free acids were subjected to partition chromatography on silicic acid with sulfuric acid as the stationary phase and increasing concentrations of tert-butanol in chloroform as eluent. The first few fractions (tert-butanol/chloroform 2/98 by vol) eluted 3.9 mg of crystalline material, mp 105-108 #{176}C, which gave one peak on gas chromatography and one spot on a thin-layer plate.
Determination of Structure
The mass spectrum of the above material after treatment with diazomethane is shown in Figure  1 (top spectrum).
The spectrum has several features characteristic of a methyl ester of an aliphatic carboxylic acid. If we assume that the small ion at m/e there was no change of retention time on gas chromatography, and the same mass spectrum was cbtained. These findings exclude the presence of hydroxyl groups, and most likely also keto groups, which usually give rise to silyloxy groups after enolization. Furthermore, the infrared spectrum ( Figure  2) Figure  3 , top spectrum) was not of the type one would have expected if a compound containing vicinal trimethylsilyloxy groups had been formed from a parent diene. The increment in mass after oxidation and trimethylsilylation was 104 m.u., indicating the introduction of one trimethylsilyloxy group and one oxygen. This is compatible with the following reaction sequence: The mass spectrum was then recorded after treatment with osmium tetroxide but without silylation. A simple spectrum was obtained, which is easily interpreted as shown in Figure 4, and was subjected to the same procedures as described above. Figure   1 shows the mass spectrum of the methyl ester (bottom spectrum) and those of the two oxidized derivatives are shown in Figures 3 and 4 expected, probably due to the presence of some 4-decynedioic acid.
CH -O-C-(CH ) -C-CCH-(CH I -C-O-CH
R,-CC-C-R2 - (I) I BSTFA I R1-C--C--C-R, U R1-C-C=C-R
Amount Excreted
The urinary excretion of 5-decynedioic plus 4-decynedioic acids by eight adults on a regular diet was 0.04 (0.01-0.1) mmol per 24 h.
DIscussion
The present acetylenic compounds, acid at all could be found in the urine after an oral load of behenolic acid (16) . Instead, the excretion of azelaic (n-nonanedioic) acid and succinic acid increased slightly
(16).
When rats were given tariric acid (6-octadecynoic acid), another urinary metabolite, dec-4-ene-6-ynedioic acid was identified (17) .Crepenynic acid (octadec-9-ene-12-ynoic acid), given to rats, gave 4 
